Dopamine hydrochloride, Epinephrine hydrochloride, 3,4-Dihydroxy-L-phenylalanine (Sigma-Aldrich) and Ammonium hydroxide (50 % v/v aq. Solution, Alfa Aesar) were used as received. All chemicals used were of ACS grade. Solution medium was a mixture of high purity de-ionized water (Milli-Q Advantage A10, Millipore SAS) and alcohol (methanol, ethanol, or 1-propanol). Water-alcohol mixed solvent concentration was set at 33 vol.% of alcohol (methanol, ethanol or 1-propanol) in water. Concentration of ammonium hydroxide base in the solution medium was adjusted between 0.01 -0.3 vol.% for size control. The concentration of precursors was fixed at 3.3 mg·mL-1. Solution medium and added ammonium hydroxide were magnetically stirred at ambient conditions for 30 min followed by the addition of solid precursor (dissolved in DI water). The mixture was magnetically stirred for an additional 2 hours to allow for reaction to proceed. Nanostructures were centrifuged at 10000 rcf for 5 minutes, and re-dispersed in alcohol in preparation for characterization. Morphological characterization of nanostructures was carried out using a Scanning Electron Microscope (SEM; FEI XL-30 ESEM-FEG). Zeta potential measurements of nanoparticle dispersions diluted in ethanol were carried out using a Zetasizer (Nano-ZS, Malvern, UK) without pH control. 1H NMR spectra were recorded using Avance 400 MHz solution NMR apparatus (Bruker, Germany). The samples were dissolved in Hexadeuterodimethyl sulfoxide (DMSO-D6, Aldrich, Canada) before spectra acquisition at 32 scans with 1 s delay. Contact angle measurements of coated coverslips were performed using a dataphysics optical contact angle measuring system (OCA 15EC). A small drop of UV curing adhesive (DYMAX Ultra Light-Weld® 3025) was placed on a coverslip and then flattened by shearing using a plastic spatula. The coverslip was then placed on top of a bed of nanoparticles and gently pressed against it using a glass mortar. Subsequently, the UV epoxy is cured using UV emission for 10 mins. After 24 h curing, each coverslip was sonicated in DI water to remove any excess particles before performing the measurements. Water droplets (5 microliters in volume) were placed at different locations and the contact angle was reported as the average of at least six different measurements. Laser scanning confocal microscopy (LSCM) scanning was performed using a Leica SP8 X inverted confocal microscope using a scan speed of 400 Hz and operated using LASX software. The SP8 X LSCM is equipped with a White Light Laser (WLL, 470-670 nm) which allowed us to apply any desired excitation wavelength for the laser. Therefore, by altering both the excitation wavelength and the detection window, the full excitation-emission spectra (Λ-λ spectra) were obtained. For this purpose, a 63X oil immersion objective was used at a laser intensity of 10 %. The excitation wavelength was increased between 470-670 nm with a 10 nm step size while the detection bandwidth was varied from 480-750 nm with a 22 nm window size. In addition, the minimum and maximum gap distance between excitation and detection were set to 10 and 80 nm, respectively. In a typical experiment, nanoparticles were dispersed in ethanol followed by 10 min of ultrasonication (Branson 2800 series) to prepare a uniform dispersion. A droplet of the dispersion was put on top of a glass coverslip (25 × 25 mm) after homogenization of the dispersions, dried, and placed subsequently under the microscope for imaging. For emulsion preparation, 0.3 wt% of nanoparticles were dispersed in de-ionized water using sonication in an ultrasonic bath (Branson 2800 series) for 10 mins. Subsequently, dodecane was fluorescently tagged with perylene (Sigma-Aldrich, 1 mg per 100 mL of dodecane) and was added to the suspension (1:1 suspension to oil ratio). The mixture was emulsified using an ultrasonicating probe (Qsonica Q700, 1100 J/ 20 mL of mixture). For LSCM imaging of droplets, a 25x water immersion objective was used with the appropriate excitation wavelength and emission range obtained in the Λ-λ spectra. We restricted the imaging volume to at least a droplet diameter above the coverslip to avoid any wall effects. A Zeiss inverted microscope (Zeiss Axio Vert.A1) was used to obtain image data which were processed in Image J to quantify droplet size distribution of each emulsion. A minimum of 200 droplets per sample was analyzed to ensure the accuracy of obtained distribution.
A controlled-stress rotational rheometer (Anton Paar MCR-302) was used to study the shear rheology of samples. Before each experiment, measuring system inertia was adjusted within the rheometer software to correct for the inertia of the measuring system. Samples were probed using small angle oscillatory shear (SAOS) to obtain the complex viscosity and its corresponding shear stress.
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PDA and PNE size dependence on base concentration Figure S4 . Three-phase contact angle (air-water-particle or air-water-epoxy) of (a) PDA, (b) PEP and (c) UV-epoxy. Droplet size evolution for PDA and PEP containing emulsions Figure S8 : Confocal microscopy image of emulsions made with PEP particles after (a) 15 days and (b) 1 day of preparation.
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